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Abstract 


The present invention relates to a projection lens system well-fit for baking integrated circuit patterns onto silicon 
wafers using a light source having wavelengths ranging from an ultraviolet wavelength zone to a vacuum ultraviolet 
wavelength zone. This projection tens system is characterized by comprising a plurality of lens elements including a 
Fresnei lens element having negative dispersion characteristics, said Fresnel lens being located at a position lying 
somewhere in said projection lens system with the exception of the pupil thereof and satisfying the following 
condition: 2hMAX/3 
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n, =n, + (Dn/DAX^ -A, ) 

= n, + (A, - A, )Cn, - 1 ) /A, 

n a = n s + (A, -A, )(n, -1)/A, 

ifcS. iglA, LTCfte>30©ifcftK:*i-r 

i/j = (n, - 1 ) / (n, -n, ) 
= A, / (A, -A, ) 



sk 9) (ci^^D^ti-CliS^JH-^ • • -Of*??* 
[#il&ffiuE2 ] 

lWtti%C9M%] 0 00 7 

[00073 12 ti-€-<DitiL^«:lttWra/t»tC. ffi^ 

X2^©3fe«3©AWft*ei - «tHft*0» . T^W* 

[^©ffitf^t. b>X©S€3£|S]©Jl^£ s iT^i. 
U>X©ja*r^n£«\ J? 3 t^rOi-rS^PfiCCfcl,! 

n9, - s infi, ••• (1) 

<Lfc£. A, >A, >A, omiJ:0CO7U*JH/> 

^ u-c#— ifit*#>e>j?xsta:fj u >x^©&iR^^tfliE-r 

[*«HliE4] 

[*KE*t*3BB«] 0 0 10 

[00103 — astc. b>x^©feiRM£?iiE-r2>fctf> 

Ih, 1 /f, v. =0 

£h, 1 /f , iv, = ( Ih, 1 /f . >0 



q$H¥4-2 14516 



[#^ffliE7] 

[*fiIE*t*3BB«] 00 14 
[*ifuE2Tffi] 

[0 0 14] 

x«7©n(aa. 9«:7u*ji/u>xr*s. cosi; 

U>X3fi«U>XL 7 iL B , *Scfcyu>XL 1J tL 1J 
<bl^S^^tan*l^* s C^t>l4-fcU>XS4:2fflfl|A 
rfcO. su>X8¥©HCCjEu>xi#«:iBaL , r^4. 

^Wh HA xi^/NiIh HI „ ..iotb^ 
h M jfi /h M Ax < 3 /2 

£tt£<fc5ttT£<t<J:9»*UU. C(DU>X?R(D»fii 
>Xcr>SK<DffS{*0 il, 7U*;l/U>X*fS©6 
[#»»IE8] 

CffiIE*taJMe«] 00 15 

[0 0 15] NA = 0.48, 4> = 24, /3=l/5 , O B = -1 

20, SK = 12.0, EXP = 399.9, A, = 248.38nm 

[»IE3*»3BB«] 00 17 

[00 17] m&Wcto^X, Ri «SU>Xf<Dfl$ 
Di «&U>Xffi©|fflBL NAttftfflfJIIBPtt, * 

[^ttMiE 1 0 ] 

[mjEMmmm^) mmm 

[»IE*«USB*] 00 18 
[ffiiE^] 

[0 0 18] C<Dfm&iVU* U>XU *l»l/L,j^ 

t > -r n & a #1 . sos3s jjesss** e> r ^ s . 

— ? b*^U>X9&fev8L&g£A 1 =248. 38n 



£h f 2 /f, ^ +Ih 1 2 /fi v 0 -0 

[W!jE*t*3«B*] 0 0 11 
[flBIErtS] 

[ooii] y b*ji/U>X(Dfi^f 

— £ccbfc»&* 7 u*n>u>x<^*JEi* f tttasa 

f = k y ( k : £»> 

tc±oT-5iL&*T,&©T\ y U*Jl/U>XCCj:4&rB-L/ 

h 5 * /f vo =h* /kv 0 y 

= k* h 2 /y • • • (5) 

flffcc7u*juu>xsri5a-rtitfm^ =ft<*wcc«. 5t 

^CD^TCDh 1 /y©*^fi* (h 1 /y) wax 

(2/3) (h J /y) NAX ShVy'- • (6) 
SriKJE-r CC 7 U * JU U >X£lEg-r i)Ci *SSS L 
t\ L/PU 3HS<3Dffl^fftKU>XS{C*JC»T, ±j££ 

h = y 

^tiSfiS^ALOCD-C, (5)^ (6) 5£&KTF<Z>cfc 

hVfv^k'h-" C5') 

2 h m ax /3^h C6') 

J^r, (5*)3U9, 7U*Ji/U>X©e?BU!ia#»^ 

u > X* v - *J j~)V%MM<D-K * iMfBf tcffi«-r &i#K 
C*«»«jE6] 

[ffijEtt&mm&] 0012 

[0012] u*JUu>X4JftjBu>X3R 
7 b >X©JRa»iE^«*«lBWiRaK: 9 
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m + io^nu A s = 248. 38n m -lOp mtcia^L, Mtfr 
n =ioooa.i ur Ollh 5 • ^ J~^ls7 : 'y~tr%1£Sr 

■^Su, »5£(3) J: 9 

U 2 =248.38/ (248.37-248.39) 
= -12419 < 0 

^2 = A d / ( A F - Ac ) 
= -3.45 

<t&9. »4ia*$J:!y f »5iawC©U> 
X»©iRgfl*Erc*4. 

C*«**IE1 1 ] 

[*BjE«*«W«] WfflS 

[*lliE*t*JRB*] 00 19 

[ooi9]-^ msmioJ:vm7mtzc<Du>xm 

[#W*iEl 2] 

[*ke#*«h*] warn 
c»ijE«*Jia*] 0020 

[*ffliE!*3§] 

AfciSTEiT 1 **. CCT\ A = Ch J /ydt, Cte 

f»tt0»^iu>x<D#-^t\ ^ r i j -e^snru 

4<D3&SU>XL S (OABim. *<DBW*U>XU ©ftfffl 
r 2 j ^U>XL 2 ©Afcfffi, • • -G><fc5fc: 

r l j % V>XU £L, CDW* r 2 J — ■ t LtTB 

H#> e> ? u * & u > X^-7 - ^ ;U36«K#* t > tiBK: 
*5. fi8fijri8j r 2 1 J r2 2 J CC^U*Jl/U>XSr 



[MJIES-MUSB*] 0 02 1 

[0021]f8i<fcl U>XLn©A«i^6U> 
XL a ,<DA*fffi*~C#\ v-^^^WHtJRCcMrsftfl 1 
2h UA > /3<h 

feiRMIfjESfta^^ k A * < & o r i >3 c £ as® 9 a 

j!p6$Mp4. Sfl OHteiO'SH 1EI«. U>XL aJ i 
L^OlfflOtatf 2 h„x /3 = h ifcStiHfc:? U*^ 
b>X*E«LM{fc*trofc£#©. t:cD$;UU>X 

3S6B-f&7Bt*it«TS£. mi 0 • 1 lHttt? 
l/*;l/U>X4»W/cCi<tO«6H • IH7 HJ; 9 kfe 
iRg|**l/2gftCc:a^U"C^**^ ^®{£gtt? 
;bU>X£IE^L/cfg40 * K5HcfcO«-€-OiRII*fiiE 

[#8BBiE 1 4 ] 

[ffilBtfm^g^] 0 02 2 

[fHiErtS] 

[002 2 ] #HJ60lJrtt, 7l/*;H/>X9*¥ 

CD»^«43t«<i:-r SISK U >XS©feJR^«IE*"5J« 
[*tt*ME 1 5 ] 

[16] H3tC7SU/cU>X9R/P67 U*;UU>XSrHt 
S 0 

[*««iE 1 6 ] 

[07] H3CC7SUfcb>X*^67U*Jl/U>XS:K 
[*«MliE 1 7 ] 
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IWJE*$*&IB&) HI 0 



II 1 



[ El 1 0 ] 03(C^L'/cU>X3S*>P>7U*Jl/U>X?: 

. Kt> ") k ^ - ^^itifi^itiswf&t, 7 

H. 

l^mffisE 1 8 ] 
[WUElW 

[El 1 1 ] EI3(C*L/cU>X^6^ b*Jl>U>X£ 

U^jl/U>XgEg0r*jaft*tf-3/ctB^©JRI 
El. 

[**MtiE 19] 
[HBiES*»«H*] Hffl 



TET4~] 



NA=Q48 



/I 



-QO0I QOOI 




IMH*t2 




-OOOI OJOCN 



-OOG25 0JD025 



* 



[#ttMiE2 0] 
[*BIE*Hfc3HB«] 0 6 

[06] . 



NA-C48 




ooce 




IMH-12 



-QOOI CUOOI 



-OOC25 00025 



[^mmiEz i ] 

[*BiE3**«W*] 0H 



^ [010] 



NA-048 




-0002 




oooe -ooce 




0002 -00025 QO0S5 



!^f^4- 2 14 5 16 



mmmi ^f&Q^sn 1 30 
* i^mmm. 1 ] 

[*iIEl*!g] 
2 h,, A x/3^h 

fit/, h max tt mi K&Jg u>x*rtce*»tf4«*-*-s> 

JURIST* 

E?u**i/> x#«#i*BflM8 «r*«ci t -r 



[fi*JS5] f|*JS4iBtg©fi:iJu->x^cc*j^r > « 

U > Xjfcft tcte W 5 -7 - ^ ;U^fl5©Sfc^ffi h 
h.^/h..^ 1/2 

[W*i|6 ] if*Jl 1 iBt8©SKU>X3fii. 3 0 0 n 



^ 



-» 5- 



